Replication and copy number control of the broad-host-range plasmid RSF1010.
Initiation of replication of the broad-host-range plasmid RSF1010, is accurately controlled by the plasmid-encoded proteins, RepB (MobA), RepB', RepA and RepC [Haring et al., Proc. Natl. Acad. Sci. USA 82 (1985) 6090-6094; Scherzinger et al., Nucleic Acids Res. 19 (1991) 1203-1211]. The genes encoding these proteins which are essential for replication and conjugative mobilization are transcribed from a cluster of promoters, P1/P3 and P2, which partly overlap with the origin of conjugal transfer, oriT. Three regions were found where deletion mutations affect the mobilization of RSF1010 and increase its copy number in Escherichia coli. A deletion in the mobC gene increased the copy number of RSF1010 four-fold. Another deletion, that removed oriT and part of the promoter believed to be responsible for the expression of mobC, results in a three-fold increase in copy number. The third type of deletions affect the N-terminal part of RepB (MobA). A deletion that created a frame-shift results in a three-fold increase in copy number. A smaller, in-frame deletion of this region only affected the mobilization of RSF1010, but not its copy number. The extent by which RSF1010 or its deletion derivatives could repress the P1/P3 and P2 promoters has indicated that these promoters are negatively regulated by MobC and RepB (MobA), presumably by their attachment to the oriT region of RSF1010. Both MobC and RepB are required for the maximal repression of the rep operon. Optimal function of RSF1010 thus involves not only overlapping genes, but also proteins that exert multiple functions, mobilization, replication and regulation.